Technical and interpretative issues of fosfomycin susceptibility testing
Dear Editor, Emergence of drug-resistant organisms have necessitated treatment with old antibiotics of renewed interest like fosfomycin. Fosfomycin is a unique antimicrobial agent, sharing no structural similarity and lacks cross-resistance with other antimicrobial agents. [1] The Infectious Disease Society of America (IDSA) and European Society for Microbiology and Infectious Diseases (ESMID) recommends fosfomycin as one of the first-line choice of therapy for uncomplicated cystitis and pyelonephritis. [2] The systemic use of fosfomycin for treatment of invasive infection by drug-resistant organism is being contemplated due to lack of effective alternative antibiotics. While, urinary isolates showed good susceptibility among ESBL producing E. coli, [3] the activity of this drug against carbapenem-resistant isolates needs to be studied. The aim of this study is to determine the activity of fosfomycin against carbapenem-resistant isolates recovered from blood, urine and other sterile body fluid samples in a tertiary care centre.
A total of 200 carbapenem resistant (CR) Klebsiella sp. (n = 70), CR-E. coli (n = 61), CR-Pseudomonas aeruginosa (n = 32) and CR-Acinetobacter baumannii calcoaceticus complex (Abcc) (n = 37) using Clinical and Laboratory Standards Institute (CLSI) guideline [4] from blood, urine and other sterile body fluid samples were randomly selected from January 2013 to April 2014. Minimum inhibitory concentration (MIC) for fosfomycin was determined using e-test strips incorporated with Glucose-6-phosphate (Biomerieux, Marcy-l' Etoile, France) on Mueller Hinton agar (BD, Sparks, MD). Controls ATCC 25922 E. coli and ATCC 27853 P. aeruginosa were satisfactory. This study was approved by the institutional review board of Christian Medical College, Vellore (IRB Min. No 8691 dated 26.02.2014).
All isolates were extensively drug-resistant. Colistin was the most active agent against the isolates with only two isolates of E. coli being resistant to colistin. Table  1 gives the interpretation of the MIC using CLSI and European Committee on Antimicrobial Susceptibility Testing (EUCAST) criteria and the MIC 50 and MIC 90 . There is significant difference in the level of susceptibility for Klebsiella sp. using different criteria (P = 0.0012), whereas for the other organisms, there was no difference in the categorization (P = 0.99-1). This study revealed high susceptibility of CR-E. coli to fosfomycin (95.1%) similar to observation made by Livermore et al. and Kaase et al. [5, 6] CR-Klebsiella showed lower level of susceptibility (35.7%) following the EUCAST criteria. However, applying the E. coli CLSI breakpoint, susceptibility of Klebsiella sp. is significantly raised to 64.2%. Perdigao-Neto et al. similarly reported that the same isolates tested by e-test showed 85% and 48% susceptibility by CLSI and EUCAST, respectively. [7] The level of resistance in this study CR-strains is higher than those observed in Germany, Brazil and Greece. [5, 7, 8] Interestingly, Klebsiella isolates from blood and sterile body fluid showed increased resistance compared to urine isolates, while E. coli isolates were uniformly susceptible to both blood/body fluids and urine isolates; however, the MIC 90 was two-fold higher among blood and other fluids isolates compared to urinary isolates. This observation needs to be further investigated for its potential implication for systemic therapy for invasive infections as well as breakpoint determination for systemic and urinary tract infections. Studies comparing e-test and disc diffusion with the reference agar dilution assay have demonstrated minor errors to unacceptable major and very major errors with both methods. [5, 7] Disc diffusion breakpoints are available for CLSI, but no interpretive breakpoint is reported in EUCAST. There is a need for optimization of disc diffusion or e-test which are simple to execute and applicable for single isolate testing.
